Effects of cyclooxygenase and lipoxygenase inhibition on basal- and serotonin-induced ion transport in rat colon.
The purpose of this study was to determine the effect of a selective cyclooxygenase (COX)-2 inhibitor as compared to non-selective COX and lipoxygenase (LOX) inhibitors in rat colon. Basal- and serotonin (5-hydroxytryptamine, 5-HT)-induced electrogenic ion transport (short circuit current, SCC), prostaglandin E2 (PGE2) release and histological characteristics were measured. Muscle-stripped mucosal sheets of the proximal and distal segment of rat colon were investigated by employing the Ussing chamber technique, radioimmunoassays for PGE2 and light microscopy examinations for control of tissue integrity. 5-HT and PGE2 both induced a concentration-dependent increase in SCC by activation of multiple receptors. The response to 5-HT was bumetanide-sensitive. Neither the non-selective COX inhibitor piroxicam, nor the selective COX-2 inhibitor SC-'236, altered basal- SCC or 5-HT-induced SCC. Indomethacin reduced both basal- and 5-HT-induced SCC in both segments. Nordihydroguaiaretic acid reduced the 5-HT-induced increase in SCC, but did not change basal SCC. 5-HT-induced a concentration-dependent release of PGE2. Only high concentrations of piroxicam and indomethacin reduced basal PGE2 release and 5-HT-induced PGE2 release. Histological examination of the specimens demonstrated only minor changes following mounting in chambers. There were no apparent differences in the morphology following treatment with COX or LOX inhibitors. These results suggest that in rat colon only the COX-1 enzyme is expressed under basal conditions. Furthermore, data suggest neither the COX-1 nor the COX-2 enzyme to be of major importance for 5-HT-induced ion transport in rat colon in vitro. In conclusion, this study supports 5-HT as a mediator of chloride secretion by activating several receptor subtypes and the LOX enzyme, releasing mediators such as leucotrienes.